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Abstract:  The water consumption at the Soya bean culture was determinate with direct method of water 
balance from the soil and with indirect method Thornthwaite, too. The researches were made on the 
experimental years 2004, 2005 and 2006. The water consumption was determinates at Soya beans in irrigated 
and not irrigated conditions. 
 
INTRODUCTION 
 
Total water consumption of agriculture plants has an essential balance to establish the 
irrigation regime of the cultures. The term “total water consumption” is the same with 
“evaporation” used in scientific books and is notes like ∑(e + t), ET or ETR. 
The water consumption of an agriculture culture is measures in m3/ha and it is gives 
information about the all vegetation period or short periods (24 hours, decades, months or 
vegetation faces).  
Till the present researches it was demonstrated that, in the case an agriculture culture, at 
moderate water consumption the production is smaller, at a optimum consumption the 
production grows lot and at a excessive water consumption the production start to goes down. 
That is results that if is maintain the soil humidity at an optimal level, it is creating propel 
conditions for a good use of all vegetation factors and to obtain the great harvests. 
 
MATERIALS AND METHODS 
 
In general, to determinate the water consumption for a culture is used direct methods 
and indirect methods. In the experience, the determination for the evaporation and 
perspiration of the Soya been in not irrigated and irrigated conditions was made using the 
direct method of the water balance from the soil and indirect method Thornthwaite. 
The water balance from the soil method 
To make the water balance from the soil is necessary to put the condition that all water 
“in”, that include all the water sources of the soil, to be equal with all water „out”, that 
include all the water consumption form the soil. 
That how it is obtains the water balance relation, then results the evapo-transpiration 
calculus formula (water consumption):      
 
Ri + P + ∑m = ETR + Rf 
ETR = Ri + P + ∑m – Rf 
 
ETR –  the real evapo-transpiration or total water consumption (m3/ha);  
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Ri – the water reserve from the soil at the vegetation start, that is initial water reserve  
(m3/ha); 
P  – the useful precipitations sum from vegetation period (m3/ha); 
∑m – the water quantity from irrigation, that is irrigation norm (m3/ha); 
Rf – the water reserve remain in the soil in the moment of the harvest, that is the final 
resource (m3/ha). 
 
The gravimetric method to determinate humidity from the soil  
To determinate the initial a finale water resource from the soil in vegetation period, was 
determinates in three experimental years (2004-2006) using gravimetric methos. 
This method assumed to dry the soil crop samples from the field and determinate the 
water from the soil by weighing. To dry the samples was used the drying stove. 
In the experience, was drawing soil samples, on different depth levels: 25 cm, 50 cm, 75 
cm, 100 cm, 125 cm and 150 cm, every two months, on the vegetation period. These samples 
were taken from three control points; the wet of the soil was obtained as an arithmetic media 
of those three repetitions. Between repetitions was accepting a maximum exception of 2%, 
and when only one repetition was aberrant, was eliminating from calculus. 
The calculus formula use for the calculated humidity was the next formula: 
 
U% = (Evaporated water/Dried soil mass)x100 
 
Thornthwaite Method 
From the indirect methods used to determinate the water consumption of the plants, 
the Thornthwaite method was proved that is very efficient in the conditions of our country. 
The determination of the evapo-transpiration potential (ETP), after this method 
realized in the experience using the next formula: 
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t – the medium temperature in oC for each month which is calculated th water consumption; 
KL – the correlation coefficient for ETP of the geographical latitude area (luminosity   
coefficient) take in study, fixt by the medium light-hours number of the day in each 
month; 
KP – the correlation coefficient for ETP for every plant;  
I – the sum of the 12 monthly indexes (i); the thermal index of the year where the irrigated 
land is located and where the water consumption is determinate; 
 
Because the evapo-transpiration calculus formula using the Thorthwaite method is so 
laborious, at this moment exists tables with the correlation coefficients values KL and KP and 
also with ETP calculated values for the both coefficients, values ware used in the experiences 
too. 
 
RESULTS AND DISCUSSIONS 
 
In those three experimental years (2004, 2005, 2006), the water consumption for the soy 
bean crop was determinate with direct method of water balance from the soil and with indirect 
method Thorthwaite, for irrigate and not irrigate conditions.   
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Table 1, present the total water consumption values for the plants and for the daily 
consumption in non irrigated conditions, for soy bean crop, in the first experimental year, 
2004. The same ware made the dates and than graphics for experimental years 2005 and 2006. 
 
Table 1 
The water balance sheet of the soil, at the crops of soy bean without irrigation conditions 
 
Interval  IN OUT 
From To Nr. of day 
Ri 
m3/ha 
P 
m3/ha 
m 
m3/ha 
Total 
m3/ha 
Rf 
m3/ha 
Total water 
consumption 
The daily 
consumption 
1IV 30IV 30 5287 438 - 5725 5090 635 21 
1V 31V 31 5090 412 - 5502 4869 633 20 
1VI 30VI 30 4869 676 - 5545 4789 756 25 
1VII 31VII 31 4789 1232 - 6021 4974 1047 34 
1VIII 31VIII 31 4974 972 - 5946 5032 914 29 
1IX 30IX 30 5032 790 - 5822 5088 734 24 
 Total  - - 4520 - - - 4719 - 
 
Total water consumption in the vegetation period of the year 2004, in no irrigated 
conditions was 4719 m3/ha. In July was recorded the higher water consumption of 1047 
m3/ha. The values of the medium daily consumers ware swinging 31-34 m3/ha/day. 
For each experimental year was made after, the dynamics chart of the daily water 
consumption of the plants in the vegetation period. The 1st figure shoes the dynamics chart of 
the daily water consumption of the soy bean crop, with not irrigated conditions in those three 
experimental years. 
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Figure 1 
The medium dynamic of the daily water consumption at the soy bean crop with not irrigated conditions  
2004-2006 
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In irrigated conditions of the soy bean crop, ware recorded the next values of the total 
water consumption and the medium daily water consumption, shoed in table 2. 
Table 2 
The water consumption determinations with the direct methods of the water balance of the soil, at the irrigated 
soy bean culture, in 2004 
 
Interval  IN OUT 
From To Nr. of day 
Ri 
m3/ha 
P 
m3/ha 
m 
m3/ha 
Total 
m3/ha 
Rf 
m3/ha 
Total water 
consumption 
The daily 
consumption 
1IV 30 IV 30 5287 438 - 5725 5090 635 21 
1V 31V 31 5090 412 - 5502 4869 633 20 
1VI 30 VI 30 4869 676 400 5945 4900 1045 35 
1VII 31VII 31 4900 1232 - 6132 4876 1256 40 
1VIII 31VIII 31 4876 972 - 5848 4932 916 29 
1IX 30 IX 30 4932 790 - 5722 4890 832 27 
 Total - - 4520 400 - - 5317 - 
 
In irrigated conditions, the total consumption of the vegetation period was 5317 m3/ha. 
The months with the higher water consumption ware July and August. The daily consumption 
values ware swing between 20-40 m3/ha/day.  
Then ware made the chart of the dynamics chart (daily) of water consumption at 
irrigated soy bean crop. The same ware made the dates and than graphic for experimental 
years 2005 and 2006. 
In the second figure is show graphic the dynamic medium and daily consumption in 
those three experimental years. 
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Figure 2 
The medium dynamic of the daily water consumption at the soy bean crop in irrigated conditions 2004-2006 
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The second determination method of the water consumption of the plants was the 
Thornthwaite indirect method. The obtain results, in 2004, after the calculus are in table 3. 
Table 3 
The consumption using the Thornthwaite method (ETP), 2004 
 
Month 
Monthly 
medium 
temperature oC 
ETP  for 
temperature 
The correction coefficient 
of the latitude KL 
ETP valuea corrected 
with KL 
Daily consumption 
 
IV 9,1 374 1,13 423 14 
V 14,3 644 1,28 824 27 
VI 17,5 821 1,29 636 21 
VII 19,3 924 1,31 1210 39 
VIII 18,3 866 1,21 716 23 
IX 16,3 754 1,04 725 24 
 
The month with the higher water consumption of plants was July (1210 m3/ha). The 
medium daily consumptions, in 2004, were swing between 17-39 m3/ha/day. This calculus 
methods were used far the 2005 and 2006, the results being show in the same table types. 
The graphic representation for the daily water consumption using the indirect method 
Thornthwaite for all three experimental years are in figure 3. 
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Figure 3 
The daily consumption of water determinates with Thorthwaite method in  
those three experimental years 
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CONCLUSIONS 
 
The water consumption of soy bean crop was determinate with direct method of the 
water balance from the soil and indirect Thornthwaite method, the methods witch proof the 
efficiency in our county conditions.  
In those three experimental years, the water consumption values were higher in irrigated 
conditions compare with the recorded values at not irrigated conditions for soy bean crop.    
In the all July months of every each experimental year, the daily water consumption 
recorded the higher values; these months are the most warmly from the vegetation period.   
After the researches made and the obtain results in those three experimental years 
(2004-2005) can tell that soy bean has a medium water consumption for all the vegetation 
period.   
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